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CLAIMS 



[OaimC^l 

(Claim 1] Organic electarolumineecent 
element characterized by one electrode 
having an inclined plane among an anode 
plate or cathode in the organic 
electroluminescent element which comes 
to have 1 or two or more organic thin film 
layers which contain a luminous layer 
between an anode plate and cathode. 
[Claim 2J Organic electroluminescent 
element according to claim 1 
characterized by preparing two or more 
holes in the electrode which has the 
aforementioned inclined plane, and the 
electrode which counters. 
[Claim 31 the above - the organic 
electroluminescent element according to 
claim 2 in which a hole has a stripe-like 
configuration 

[Claim 4] the above - the organic 
electroluminescent element according to 
claim 2 in which a hole has a 
ctenidium-like configuration 
[Claim 51 the above - the organic 
electroluminescent element according to 
d aim 2 formed so that a hole might leave 
the electarode section of the shape of two 
or more island 

[Claim 6] the above - the above over the 
area of the electrode in which the hole 
was prepared - the claim 2 whose ratio of 
the gross area ofa hole is 86% or lees 10% 
or more, or 5 - organic 



electroluminescent element given in 
either 

[Claim 7] the above the claim 2 whose 
p ath or minimum width of feoe of a hole 
is 0.1 micrometers or more 2 micrometers 
or less, or 6 • organic electroJnminfiBoent 
element given in either 
[Claim al the above - - tbe daim 2 whose 
path or TTpiTiitiniiTn width of face of a hole 
is 0.6 or more-time 10 or less times of the 
thic ^^ftftft of the aforementioned organic 
thin film layer, or 7 " organic 
electrduminescent element given in 
either 

[Claim 91 the above - the claim 2 whose 
thickness of the electrode in which the 
hole was prepared is 0.3 or more-tame 5 
or less times of the thicknees of the 
above-mentioned organic thin film layer, 
or 8 - organic electroluxnineecent 
element given in either 
[Claim lOl the daim 2 by which two or 
more aforementiDned holes have been 
arranged with regularity in the direction 
of a flat surface, or 9 - orgaxkic 
electrolumineaccnt element given in 
either 

[Claim 11] the above the organic 
electroluminescent element according to 
claim 10 which has the relation which is 
substantially in agreement when the 
pattern of the hde in the base unit which 
the electrode in which the bole was 
prepared conaiets of two or more base 
units, and the hole of a predetermined 
pattern is prepared into this base unit, 
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and adjoiiw the pattern and tlufi base 
unit of a hole in the base unit of 1 xaakee 
it rotate 90 degrees 
[Claim 12] after forming the firsl 
electrode layer on a substrate • this the 
process which prepares two or more holes 
in the first electrode layer - this •• the 
aianiifectuie method of the organic 
electroluminescent element characterized 
by inchiding the process which forme 1 or 
two or more organic thin film layers 
containing a iTiminous layer, and the 
eecond electrode layer in this order on the 
first electrode layer 
[Caaim 13] The manufacture method of 
the organic elfictjohiminescent element 
according to deim 12 characterized by 
preparing two or more aforementioned 
holsB by removing the predetermined 
portion of the electrode layer of the above 
first by etching after applying a resist to 
the front face of the electrode layer of the 
above first by the predetermined pattern. 



DETAILED DESCRIPTION 

DDetailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongsl this Invention relates to the 
organic elactrolumineseent element 
excellent in luminone effidfiDcy. 
[OOOZl 

DDeeciiption of the Prior Aid Organic 
electroluminescent element is a 
spontaneous lighfrcorpuBclfi child using 



the principle in which the fluoi«8cence 
nature matter emits light by the 
recombination energy of the electron hole 
poured in from the anode plate, and the 
electron poured in fifom cathode by 
impressing electric field. Since the report 
(C. W.Ttag, SA.VanSlyke, applied 
physics Letters (Applied Physics Ut*er^. 
51 volumes, 913 pageB. 1987 . etc.) of the 
low-battery tove organic 

electrohuninescent element by the 
laminating type element by C.W.Tang 
and others of Eastman Kodak Co. was 
jnade. research on the organic 
electroluminescent element which makes 
an organic material a component has 
been done briskly. Tang and others uses 
trie (eight quiPolmoO aluminum for the 
luminous layer, and it uses the triphenyl 
diamine derivative for the electron hole 
trensporting bed. As an advantage of a 
laminated structure, raising the injection 
efficiency of the electron hole to a 
Inminous layer, taiaing the generation 
efficiency of the exciton which blocks the 
electron poured in from cathode and is 
generated by reunion, shutting up the 
excitnn generated within the luminous 
layer, etc. are mentioned. As element 
structure of organic electroluminescent 
element, the three-layer type of the 
two-layer type of sn electron hole 
ttansportatdon (pouring) layer and an 
electronic transportabiUty luminous layer 
or an election hole transportatioin 
(pouring) layer, a luminous layer, and an 
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electronic teansportation (pouring) layer 
etc. i6 well known like this example. In 
sach a laminating type conrtituent child, 
in ordej tD raise flje pouredin 
Pecambination effidency of an election 
hole and an electron, the device of 
element structure or tie formation 
method is made. 

[00031 However, in organic 
electroliuninescent element, the 
probability of dngtet generation baa a 
lijnit from the dependency of ?pii> 
statiBtics in the case of carrier reunion, 
therefore an ^PPer ^ 
Imnineecenoe probability- The value of 
Has upper limit is known with about 25%. 
Porthermore, in o^e^nic 

electroluminescent element, because of 
the influence of the refractive index of the 
emitter, as shown in isaffiHJgJ> . tl»® 
of the outgoing radiation angle more than 
a critical angle cannot take out total 
reflection to the lifting exterior. For this 
reason, if the refractive index of an 
emitter sets to 1.6, it can use efBectively 
about 20% of the whole amount of 
luminescence, but ein^t generation 
probability must be combined ae a 
limitation of the conversion efficiency of 
energy, and it cannot but become about 
5% and low efficiency on the whole 
^sent condition I of Tfeteuo TButsui 
"organic electroluinineBoenoe 1, txend", 
monthly display, voX.1. No.3, a»d p 
September. 1995 [ H or ». In the organic 
electroluminescent element which a limit 



strong agahist luminescence probability 
produces, decline in the efficiency which 
can be said that the ejection efficiency of 
Ught is fatal will be caused. 
[0004J As the technique of raising Ae 
ejection efBciency of this light, the Ught 
emitting device which has equivalent 
rtructures. such as inorganic 
electroluminescent element, 
conventionally has been examined. For 
example, formation processing of the lens 
which gives condensing nature in an 
element with minute pixel area, such as a 
dotmatrix diepUy, to an element with a 
big luminescence area although it is 
eSective. the reflector of the side, etc. is 
difficult for the methoa (JP.1-220B94,A) of 
forming a reflector in the method 
QI»63-314795.A) of raising efBciency by 
giving condensing nature to a substrate, 
the side of an element, etc. Purthermore, 
since the thickness of a luminous layer is 
set to several micrometers or leas in 
organic electroluminescent element, with 
the technology of the present micto 
processing, it is difficult to process the 
shape of a taper and to form a reflecting 

mirror in the element side, and it brings 
about a steep cost rise. Moreover, 
although there is also the method 
(JP,62-172691.A) of introducing a layer 
wii a middle refractive index and 
iarjams an antiieflsction fibn between 
euhstzate glass and an emitter, this 
method caunut prevent total reflection, 
although there is an effect of an 
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improvement of the ejection efficiency of 
the light to the front Therefore, to 
inorganic electrolumineeeence with a big 
refractive index, even if effective, the big 
ixaptovement effect ie not ind;«jed to the 
organic electroliunineecent element 
which is the emitter of comparatively a 
low refractive index. 

lOOOBl Therefbre, how to take oat a uGeful 
light U etill inadequate for organic 
electroluminescent element, aad 
development of how to take out ihis U^t 
is indispensable to efficienfizing of 

organic electroluminescent element. 

(00061 

tProblemCs) to be Solved by the 
Inventianl The purpose of this invention 
improves the ejection efBciency of the 
Ught of organic electroluminescent 
element, and is to offer efficient organic 
electzolumineecent element 
(00071 

(Means for Solving the ProbJemJ 
According to this invention which solves 
the above-mentioned technical problem, 
in the organic electroluminescent 
element which comes to have X or two or 
more organic thin film layers which 
contain a luminous layer between an 
anode plate and cathode, the organic 
electroluminescent element characterized 
by one electrode having an inclined plane 
am ng an anode plate or cathode is 
o^d. Her . the field which has the 
inclination in which the inclined plane 
had a predetermined angle to the 



direction of a flat suifece of a substrate is 
said- 

[00081 For example, the light produced m 
the luminous layer 3 by forming the 
cathode 4 of the oonBguration which has 
an inchned plane as shown in jirassffig-a 
is condensed in the substrate I direclian 
by the same operation as a concave 
mirror, after reflecting by the interface of 
a itmiinous layer 3 and cathode 4. Namely, 
the component which carries out total 
reflection in respect of a sdbBtxate among 
luminescence from the field inserted into 
two electrodes, or the component by 
which outgoing radiation is horizontally 
carried out to a substrate side can be 
reflected in a substrate side 
perpendicular direction. Therefore, like 
dja^ag_j. . bght takes out far total 
reflection, it is hard to produce becoming 
impossflde and its ejection efficiency of 
light improves notably. Under the present 
drcumstances. since it is decreasing and 
there is also no reflective efficiency to the 

front at 100%, althon^ luminescence 
area may fiill as brightness from the case 
where an electrode without a hole is used. 
since power consumption also dedines by 

reduction of hjminescence area, it 
becomes efficient as the whole. 
[00091 In this invention, it ifi desirable 
that two or more holes are prepared in 
the electrode whidi has the 
aforementioned inclined plane, and th 
electrode which counters. 
lOOlOl By doing in this way, the 
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counterclectrode whidx has aji mcbned 
plane to a luminous layer can be formed 
easOy. This point is explained wiUi 
reference to ^flsesg^ • «tlie Inminous 
layer 3 and the oounterelectroda 4 are 
formed in this order on the electrode 2 in 
which two or more holes were prepared, a 
hollow will he generated in a hole, the 
luminous layer 3 of a corresponding 
portion, lind a counterelectrode 4. That is. 
an inclined plane is automaticaUy formed 
at a membrane formation process. 
lOOllJ Since it is prepared in order tt) give 
an inclined plane to a counterelectrode as 
mentioned above, as long as the hole in 
thie invention has eucb an operation, it 
may be what configuration. For example, 
it can consider as stripe configurations, 
such as a square, a rectangle, and a 
prolatB-cUipsoid form, a round shape, etc. 
[OOlSa However, these holes do not form a 
dot. and the electrode concerned does nut 
form the same pixel and is not separated 
by the hole < draEiaB2 ). That is. in the 
dot-matrix disphiy etc.. this electrode 
etrueture does not fonn the 
interelectrode sJot of the shape of a 
Btripe which forms the pixel train of each 
horizontal direction or a perpendicular 
direction, and the still more detailed bole 
as a internal structure of these electrodes 
is vacant as fo^ it- 

[00181 after [ moreover. 1 forming the first 
electrod layer on a substrate according 
to this invention this - the process 
which prepares two or more holes in tiie 



first elBctrode layer thifl " 
manufacture method of the organic 
electJohimineBCcnt element charactetwed 
by including the process which forms 1 or 
two or more organic thin fihn byrers 
containing a luminous layer, and the 
second electrode biyer in this order on the 
first electrode layer is offered The first 
electrode layer means the electrode layer 
located in the outgoing radiation side side 
of light among the electrodes of a couple, 
and the second electrode layer means the 
first electrode layer and the electrode 
layer which counters here. For example. 

in arasQag-2 . it « ^""^ 
layer that constituting an anode pUt« 2 
constitutes the first electrode layer and 

cathode 4. According to such a 
manufacture method. the 

counterelectrode which has an inclined 
plane to a luminous layer can be 
automatically formed at a laminating 
process. 

[0014] Two or more holes are produced as 
follows, for example. That is. after 
applying a resist to the front face of the 
first electrode layer by the predetermined 
pattern, two or more boles can be 
prepared by removing the predetermined 
portion of the first electrode layer by 
etching. According to such a method, two 
or more holes which have a desired 
pattern can be formed simple. 
[OOl&l 

[Embodiments of the Invention] The 
lement stmctor of the organic 
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elfictrolumifieBcent element m this 
invention 18 ihe soructure which carried 
out the laminating of the organic layer to 
mter-electrode one layer or more than 
two-layer, and doee not receive 
rertrictions eapedally in the etructare. Ae 
an e^ple. structutea. such afi ** anode 

plate, a luminous layer, cathode, ** anode 
plate, an electron hole transporting bed, a 
luminous layer. an electronic 
ttansportingbed, cathode. ** anode plate, 
an electron bole transporting bed, a 
luminous layer, catJiode or ** anode plate, 
a luminous layer, an electronic 
ttansporting bed, and cathode, are 
mentioned. Moreover, you may insert 
between these organic layers and in 
organic layer inter-electrode organic 
niacromolBCule thin Mms, such as fte 
thia mm layer coneifits 
improvement in a charge pouring 
property, and dielectric breakdown of 
inorganic dieleotricB, such ae a Uthium 
fhioride, magnesium flux, oxidization 
aOicon, a silicon dioxide, and a silicon 
nitride, and an insolater in order to raise 
suppression or luminous efficiency or an 
organic layer, an electrode material, a 
nuxolimnion with a metal or the poly 
aniline, a polyaceAylene derivative, the 
poly diacetylene derivative. a 
polyvinylcarbazole derivative, and a 
PORIPABAph oylenevinylene derivative. 
[00161 In this invention, it is fective for 
an anode plate to bear as an electrode the 
role which pours an electron hole into an 



electron hole tiansporting bed. and to 
have a work function -l-SeV or more. As 
aa example of the anode material used 
for this invention, metals, such as an 
indium oxide tin alloy CTO). a tin oxide 
OJESA), gold, silver. pUtinnm. and 
copper, or o»des, and such mixture are 
applicable. Moreover, as catimdfi. it is the 
purpose which pours an electron int» an 
electronic transportation band or a 
luminous fayer, and a smaU material of a 
work function is desiraWe. Although 
eq>ecially a cathode material is not 
limited, an indium. aluminum, 
magnesium, and magnesiumindium 
aUoy, a magnesium-aluminium alloy, an 
aluminum-lithiiun alloy. an 
aluminum-scandium-hthium 
Bxagnesium-saver alloys, such mixture, 
etc. can specifically be used. 
[00171 Any of an anode plate and catliode 
are sufBdent as the electrode as for 
which the hole was vacant here, and 
whichever is sufficient as it although 
which electrode has transparence or a 
high reflection factor in the field of the 
Ught. Moreover, although it will not be 
limited especially if the thickness of this 
electrode is thickness which achieves an 
original ftinctinn as an electrode, it is 
desirable that it is in the range of 0.02 
micrometers - 2 miciometerB. 
lOOlffl In this invention, ae mentioned 
above, althouf^ especially tiie 
configuration of a hole is not restricted, it 
iB desiraWe that a hole is formed so that 
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having a Btripe-like coBfiguration 
( ^asiD£_4 ) aad a ctemdium like 
configurauon ( diasKa&Ji ). fo^ example 
may leave tha eleciiode eection of lie 
shape of two ot more ieOand like firasdas 
a preferably. It ie because the overall 
length of Hie edge t» electrode area 
increaseB and l3ie effect of reflection by 
the electrode inclined plane can be used 
axote effectively. Here, a etrxpe-like 
configurauon contains a square, a 
rectaxigle. a prolate-ellipsoid fi»m, etc. as 
mentjoned above. A ctenidimn-Uke 
configuration meaxia the configuration 
where the periphery of a hole became 
mtricate like dsasffig-? • Moreover, • 
means forming the hole of the 
configuration which hollowed the 
surroundingB of it eo that it might leave 

the ieland-like electrode eectjon hie 
i^SsSD&-^ «, that it may leave the 
electrode section of the shape of an island 
of -plnrahty. it ia ae t especially the 
configuration of an island-like electrode 
is not restricted and 1 it is shown in 
drawing • being dreular - it can carry 
ont and can consider as arbitrary 
configurations, such ae an eUipse form, a 
square, and a rectangle 
[00191 In this invention, the optimal 
range iB determined in consideration of 
efficiency, a life, etc. by the material and 
the laye^ structure which uee the 
thickness of an organic luminous Uyer, 
respectively, and, as for **••**, the 
optimal range ie determined by organic 



iTimineseence thicknesB. 
100201 The optimal range is determined 
hy the organic luminescence thickness 
^ which carry out a laminating 

although especially the minimum 
distance of the path of a hole or opening 
of a hole is not Umited. Since all in the 
case of being too small cause decline in 
efficiency as compared with the tiiicknese 
of an electrode when too large or. as for 
the path of a hole, or the minimum width 
of f^ of ahole, it is desirable that it is in 
the range of lO or less times 0.1 or more 
tiiaes 10 the thickness of an electrode. 
Preventing decline in the efficiency by tiie 
fields where neither reflection nor 
l^^esoence takes phice by doing in this 

way increasing in number, the amount of 
hght to reflect can be made enough and 
improvement in optical ejection efficiency 
can be aimed at. Moreover, although tim 
path or the minimum width of face of a 

hole is based also on electrode size, it is 
desirable to be refierred to as 0.1 
xnicrometers or more 2 micrometers or 
less, for example. 

100211 the above over the alcea of the 
electrode in which the hole was prepared 
in this invention - the ratio of the gross 

area of a hole is 85% or less 10% or more 
preferably Improvement in optical 
ejection efficiency can be aimed at by 
doing in this way, preventing dedine in 
the efficiency by fte fields where neither 
reflection nor luminescence takes place 
iooreasing in number. 
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[0022) this mvention - setting - the path 
ox the Tf^^TiiTtinTn width of face of a hole - 
desirable - 0.5 or more tiane 10 or lees 
times of the thickness of an organic thin 
film layer - further - desirable - 1 or 
more-time 5 or less times - it is . By 
doing in this way, an inclination can fully 
be prepared in an electrode, preventing 
decline in tiie efficiency by the fields 
where neither reflection nor 
luminescence takes place increasing in 
number. Improvement in optical ejection 
efficiency can be aimed at by doing in this 
way, preventing decline in the efficiency 
by the fields where neither reflection nra- 
luminescence takes place increasing in 
number. 

[00231 Moreover, as for tiie thickness of 
the electrode in which the hole wae 
prepared, in this invention, it is desirable 
that it takes 0 3 or more times for 5 or 
lees times to the thickness of an organic 
thin film layer. Less than 0.3 times may 
not be enough as the effect of concave 
surface reflection, and efficiency may fall. 
If 5 times are exceeded, the fields which 
can carry out outgoing radiation of the 
light may decrease in number, and 
efficiency may fall 

[0024] In this invention, eepedaJly the 
mapping-nde nature of a hole is not 
limited and periodic arrangement or 
completely irregular arrangemeiit is also 
available for it. However, anisotropies, 
such as interference, can be suppressed 
like g rowing 4 , and 6 and 7 by arraxiging 



two or more holes with regularity in the 
direction of a flat surface, for example. 
(0025) Moreover, in this invention, two or 
more holes can be arranged with the 
following patterns. The electrode in 
which the hole was prepared is 
constituted from two or more base unite, 
end the hole of a predetermined pattern 
is prepared into the base unit It can 
consider as the relation which the pattern 
of the hole in the base unit of 1 and the 
pattern of the hole in the base unit which 
adjoins this base unit rotated 90 degrees. 
That is, like drawing j4 and 7, if the 
pattern of the hole in the baee unit of 1 is 
rotated 90 degrees, it can consider as 
arrangement which is in agreement with 
the pattern of the hole in the baee unit 
which adjoins this. The anisotropy of the 
effect of interference by single 
dimension-periodicity can be suppressed 
by considering as such arrangement, 
(00261 Although it is more eCScient as the 
electrode of the side as for which a hole is 
not vacant has the high reflection factor 
of the light in the light region, 30% or 
more of reflection factor is needed 
practical 

[0027] It is not limited especially ae a 
luminescent material used for this 
invention, but as Jong as it is the 
compound usualty used as a luminescent 
material, you may use anything. For 
example, a following tris (ei^t 
quinolinoD aluminum complex (Alq8) [l] 
and a following screw diphenyl vin^ 
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biphenyl 13 CBDPVBi), 1» 3-ficrew 
^-t-buthylphGixyl 1» 3. 

4-OKISAJlAZORUIRtJ) phenyl (OXD-7) 
[3], They are N and N-Bcrew (2, 50 
t-buthylphenyl) perj^ne tetrapod 
caxboxylic-add diimide CBPPC) W, li 4 
Bcrew (p-tolyl-p methyl etyryl phenyD 
naphthalene [5], etc. 
[00281 
tPormnla 1] 




complexes, Buch as Alq3 [l), far example. 
4-dicyanoniexhyleiiB-2-methyl-6-(p-diiiiot 

hylamiiK>styryD-4H-pyraii (DCM) t6l. 
The layer which doped conmarin 
detivativea* such as 2 and 
3-Quinacridone [Quinacridone 
derivatives, such ae 7l, and 
3-<2'-henzothiazole)*7-diethylamino 
coumarin [8] Or the layer which doped 
csondensation polycycUc aromatic series, 
such as a perylene [lO], to the electronic 
transportation material screw 
(2-methyl-8-hydro3fyquinoline)-4-phenylp 
benol* alnminnm complex [9] , Or the 
-clectron-hote transportation material A A 
4*-screw (m-tolyl phenylamino) biphenyl 
-~CrPD)"The layer-which doped rubrene 
[l2] etc. can be used for [ll]. 
[0030] 




[0029] Moreover, the layer which doped 
flnoreecenoe xnaterial can also be used for 
charge transportation material as a 
luminescent material. lb the 
aforementioned quinolinol metal 
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[Formula 2l 




[7] 




183 




ifi a compound usually used as an etectxon 
hole tta»^rtation material, it may use 
anything. For example, ttiphen^ 
diaxninea, such as tJxe screw (JI ^-tolyl) 
amino phenyl) -1, l-cydohexane ll8l, 
TPD 111], N, and N-diphenyl N-N-Bcrew 
(l-n«>hthi^> -1, the I'-hiphenyl -4, and a 
4'-diajnine (NPB) Il4l, a stazburet type 
molecule (llSl • [l7l etc3. etc. are 
xnexxtxcmed. 
100323 
[PbrmulaS] 



tin 



[00311 Especially the electrm hdlfi 
ttansportation material used fat this 
invention is not limited, but as long as it 
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(00331 Eapecially the electronic 
tranqwmtion maiBiial used foi thie 
[131 invention is not limited, but ae long as it 
is a compound usually used as electronic 
tfaneportation material, it may use 
anything. example. 
2-(4-biphenylyD-5-(4-tbuthylphenyD- 1, 3, 
O ^ 4-OKISA diazole (Bu-PBD) [183, and 

" j-j^j Qjgj. OKISA diazole derivatives, such aa 

7 [31, triazote derivativee ([193. 120], etcJ, 
and Hie metal oomplexee (W, t9l I2ll • 
^'^'^ * QUinolinol system are 
i ^ mentioned 





[15] 

CHj 



[0034 
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[17] 

CH8 



CHi 



11 



Received at: 5:03AM, 2/19/2003 

•03|02fll9B(*)19^08d m-.^ OLIFF 



R:598 



P. 25/28 



JPll-2l4l6aA 



[Fonnul& 4l 



[19] 



[2Ql 




[21] 




[231 




C24] 



[0035] E^)€Cially the foimatioia method 
each daBB in the organic EL element of 
this invention i8 not limited. The 
formatian method by the weD-known 
vacuum deposition method, the spin 
coating metfiod, etc. can he ixeed 
conventionally. The organic thin film 
layer containing the aforementionfid 



compound used for the organic EL 
element of this invention can he formed 
by the well-known method hy th» 
applying methods, each as a dipping 
method of the solution melted into the 
vacnom depoeiiion method, the 
molecular-beam vacuum deposition (tJie 
MBE method), or the eolvent. the spin 
coating method, the casting method, the 
bar coat method, and the roll coat method. 
Although especially the thiiiness of each 
organic layer of the organic EL element 
in this invention is not restricted, the 
range of 1 micrometeic is usualty 
desiraWe from several lOnm. 
[00361 

(Example! Although this invention is 
explaiiiBd in detail based on an example 
below, this hxvention is not limited to the 
following examples, unless the summary 
is exceeded. 

[00371 CE»mple 1 of comparison) The 
production procedure of organic thin film 
electroluminescent element used for the 

example of comparison is explained helow. 
The element is constituted by an anode 
plate / hole-injection layer / luminous 
layer / electronic ttansporting bed / 
of cathode. BOOnm laminating of the ITO 
was carried out by sputtering on the 
50mmx26mm glass sabstxate (the Hoya 
make. NA46, 1.1mm **). Under the 
present circumstances, using the metal 
madt, rrO was formed so that it might 

become band-like 1 2mmx50mm ]. The 
sheet resistance at this time was 8ohm/^. 
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[00383 Formation of an organic lumiiujafi 
layer was performed using resistance 
heaong formula vacuum deposition. To 
tiie guhetrate installed in the upper part 
of a vacuum tab. the incident angle to 
installation and a substrate made the 
boat made from molybdenum 38 
arrangement at the distance of 250mm of 
lower parts, and substrate rotation was 
taken as per minute 30 rotation. When 
the pressure reached BxlO-7 Tbrr, the 
evaporation rate was controlled by the 
Quartz-resonator formula 
thickness-control equipment which 
equipped with vacuum evaporationo a 
start and beside the substrate. The 
evaporation rate set up with 0. iSnm/s, 
and was performed. After forming 40nm 
[l5l of compoimds on the 
above -mentioned conditions as a 
hole-injection layer, 40nm ll9l of 
compounde was deposited for the 
compound I5) on these conditions one by 
one as 7Qnm and an electronic 
tranqwrting bed as a luminous layer. 
Neirt, the vacuum evaporationo of the 
Diagnesium-silver alloy was carried out 
as cathode more nearly simultaneous 
than a respectively independent boat, 
and cathode was formed. At this time, it 
controlled by the above-mentioned 
thickness-control equipment so that the 
evaporation rate of magnesium opposite 
saver was set to l.Onmys and 0.2nm. 
respectively, and thickness could be 
200nm. The metal mask was used at tiie 



time of vacuum evaporation©, the 
25inmx2mm band like pattern was 
formed in the direction which intersects 
perpendiculatly with the band-like 
pattern of PTO at intervale of 1 12 1 1mm, 
and it considered as cathode. Current 
density showed voltage at Ihe time of lOV 
impression, and BO mA/cm2 and 
brightoesB showed 1950 cdM2 to this 
element. Therefore, efficiency serves as 
3.9 cd/A and 1.22 bnW. 
100391 (Example 1) Itcarried outlike the 

example 1 of comparison except forming a 
detaUed stripe pattern as shown in 
^SSS^A in ITO. With the size of the 
stripe pattern shown in djaJSiaSi . a« 8= 
0.6 micrometers, d= 0.6 micrometers, and 
1= 20 micrometers, 15 pairs were used as 
one pattern (namely, n= 15), it is made far 
arrangement to differ 90 degrees and it 
farmed all over ITO with the pattern 
which adjoins each other like drawing^ • 
Formation of a detailed stripe pattern 
was performed using the 
photolithography prooess. i line i«si8t 
Clbkyo adaptation make THMR-iP^OO) 
was formed by. the spin coat method on 
the ITO substrate at 2-micrometer **, 
and the pattern was performed using i 
line stepper. Next, the substrate was 
taken out from equipment, after 
methane-hydrogen mixed gas removed 
ITO far an outcrop uaxig the 
reactive-ion-etcbing metiiod, and the 
residual resist was removed using the 
exfoliation liquid of exdueive uae. A next 
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organic layer and the vacutun 
evaporationo of an electrode were 
performed completely like the example 1 
of oompaiison. 

[00401 When the seal of approval of the 
voltage of lOV was carried out to this 
element, brightness was 2180 cdM2 in 
the current density of 36 mA/cm2. 
Therefore, efficieiticy became 6.24 cd/A 
and 1.96 bnW. 

(00411 (Examples 213) It measured by 
changing the thicbaess of e, i n, and ITO 
iix the examples 2 13 shown below. The 
result is shown in Table 1 and Table 2. 
[00421 
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[00441 (Example 14) It created by the 
eame method as an example 1 except 
uBjngthe thing of the shape fa grid 
ehown in drawing 6 as an electar ode 



pattern. Size of a pattern was set tn 9^ 
0.4 miCTometers and d= 0-6 micrometers. 
The current density when carrying oat 
lOV seal of approval to this element was 
33.1 niA/cm2, and brightness was 2120 
cd/m2. Therefore, efficiency was 6.04 cd/A 
and 2.01 hn/W, 

[0045] (Example IB) The element was 
created by the same method as an 
example 14 except using the gold of 
0.3-micrometer ** instead of ITO as an 

anode plate. Patterning of a golden 
electrode was performed by wet etching 
by the aqua regia. The brightness of the 
current density when carrying out lOV 
seal of approval to this element was 1330 
cd/m2 in 27 6 mA/cm2 Therefore, 
efficiency was 4.8 cd/A and 1.53 bn/W 
[00461 (Example 16) It created by the 
same method as an example 1 except 
using the thing of the configuration 
shown in d l^^wing 7 as an electrode 
pattern. Pattern size was set to e= 0.4 
micrometers and d= 1.4 micrometers a 1= 
0.4 micrometers e 0.4 micrometers. 
The current density when carrying out 
lOV seal of approval to this element was 
26.3 mA/cm2, and brightne^ was 1729 
cd/m2. Therefore, efficiency was 6.57 cd/A 
and2.(»lmA¥. 
[0047] 

tEfifect of the Invention! Since one 
electrode has the inclined plane, the 
organic lectroluminescent elem ntof 
this invention can realize high huninoue 
efficiency compared with the former, as 
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explained above. 
[0048] 



DESCRIPTION OF DKAWINGS 



1 Pattern length 
B apattern - a logarithm 
8l Wdti of face of an idand 
b2 Salient length of an idand 



[Brief Description of the Drawingd 
[nr^wiTiy H It is the cross section of the 
conventional organic electroluminescent 
element. 

p^rawing 2l It ifi the perspective diagram 
of the organic elfictxolumineecent element 
of thie invention- 

fOrAwing 31 It is the cross section of ihe 
organic ekctrolumineecent element of 
this invention. 

[Qraffmgjllt is drawing of the electrode 
pattern used for examples 1-13. 
[pi^ym^ si It is the enlarged view of the 
electrode pattern used for examples 1-13. 
rrh^ wmgfil It is drawing of the electrode 
pattern used for eatamples 14 and 15, 
fn yAwing 7] It is drawing of the electrode 
pattern need for the example 16. 
f T ?rawing8l It is the enlarged view of the 
electrode pattern used for the example 16. 
jprp ying 91 It is drawing showing the 
example which prepared the hole formed 
80 that it might leave the polar zone of 
the shape of two or more island. 
(Pescription of Notational 

1 Substrate 

2 Anode Plate 

3 Luxninous Layer 

4 Cathode 

B Electrode width of fece 
d Interval 



IS 



